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Claim Amendments 



Please amend claiiiiy 1, 10, 18, 46, and 47 as iollow.s: 
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Listing of Claims 

1. (currointly ^iinended ) A method for forminq a copper damrjscene 
cornpriyincj Lhc yLcps of: 

providing a sub Irate comprising a trsenuconducLor t^ubisLrat.e; 

Lorming cin iufsuiator I^ayer on the substrate; 

iorming n dfimarscene opening through a thickness? porLion of 
the Insula Lor layer; 

forming a diffui=j.ion barrier layer Lo line tlio dfimarsccnc 
opening; 

Lhen forminq a firsL seed layer on Lhc diiifusion brir.rier; 

then pla.'iima IrcaLing the first seed layer in-situ with a 

CiryL Lrc^ntment pi asma, >^;ald lir,*jL Lrcatmont piasma fqrm^ 

c-:on 8i ati ivj — e .t< > - j c n -bi a 1 ly - o f plasma source gases M;eleclod from the 
group consi.sting of argon, nlLrogon, hydrogen, and NH3; 

then forming a wacond seed layer on the first, yocd layer; 
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forming a copper layer overlying Lho liGcond seed layer 
accordinq to an olocLrG-c;heini<:al plating (F.CP) process to till 
the da]ncisc:ene opening; aad, 

pj.cuiarizincj the copper layer lo iorm a metral interconnect 
iitructure , 

2, (oriyiiiai) The method ol claim 1, wherein at least one oi Lhc 
first and accoiid ue^^d layer.s forms a conLinuou.s Iciyer over active 
<aree-3s of the s ubtjLrate . 

(original) The method of claim 1, wherein at least the siecond 
£;eod layer forms a curiLinuouK layer over active arca.is of the 
si.ib.':;LraLc- 

4. (original.) The mcLhod of claim 1, wherein one of the first and 
second isoiod layers is suby Lantially nonconf ormally dopoi5ir.«d. 

b. (original) The moLhod of claim wherein one of the first and 
second «eed layers l^j aubiiLantial ly conf ormally depoisiLwd. 

6. (original) The moLiiod of claim I, wherein Llio first seed layer 
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15! depoi?iLcd cJic:cordnnq to a depoL?iLion process selected Iroin Lhe 
group consi^jLixiy of CVIJ, 1M(% SIP, and oiecLroless. 

7. (originci.1 ) The meLhod oL clciini 6, wherein Lhc second seed 
layer deposited according Lo a PVD process. 

8. (original) The moLhod of claiin 1., wherein the lirrst. fseed layer 
i .s dopoiiited riccording Lo a PVD process. 

9. {original) Tiio m^hhod of claim 8, wherein the second seed 
Iciycr is deposiLod according to a deposiLion proaessK selected 
from Lhc group consisting ol CVD, IMP, SIP, cind elecLrolGr5s . 

10. (currently .^mended) The method of claim 1/ lurLlier comprising 
the ^ilep of piasnifi tre^fitlng Lho second seed layer with a second 
LrccAtnient plcisiiia I I of J ] , s aid .second Lr eatinG^nt plasiii a form ed Iroin 
pl«^anioi source qi^ses; seiccLod from the group consisting of argon, 
nitrogen, and hydrogen prior lo Lho .step of forming Ltie copper 
Icjyor . 

11. (original) The method of claim 1, wherein the piai5iuri source 
gai5Ci5 consist osscnLijaily of plasma oourco gases selecLed Iroin 
the group consisting ol argon {At), nitrogen (N;i) / hydrogen (Hj), 
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ommonia (NH.^) , and. & ni Irogon/hydrogcn {N'^/ria) mixture. 

12. (oriqinril) 'I'hft method of cl^ilm 1, wherein Llici firi^t and 
.T.escond yccd layer;? comprise a material selected from Lhc group 
consiGLlng oi Cu, Tl, TiN, Ta, TaN, Cr, CrN, W, and WN. 

13. (or.iqina.1) The method of claim 1, wherein al least one of the 
t'irjitL and isocond seed layers is formed of copper or alloy 
thereof * 

14. (oricjinal) The method of claim 1, wherein the insulator layer 
comprises a J.ow^-K dielectric inrs^alator having a dioiccLric 
conyLant of less than about 3.0. 

If;, {original) The method of claim 1, wherein Lhe first seed 
layer is formed hcjvj.ny a LhickriKas of about 50 Angslromfj: to about 
:-^00 AngyLroms- 

IC, (original ) The meL'hod of claim 1, wherein the aecond seed 
layer i^j lormcd having a thi..ckne.';?« of aboul: 100 Ang.sLroja.'L; Lo 
abou t 400 A n g m L r oiuii; . 

17. (original) The method of cla im 1, wherein the di infusion 
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barrier layer comprises a material selected from the group 
consi sting oL Ti, TIN, Ta, TaN, Cr, CrN, andWN. 

18. (currorxt.ly f^mftnrled) A molhod Lor Lorminq fi copper damascene 
compriyiiig the steps of: 

providing a ,*jabstrate conipri.si.rig a .fjeinieoriductor r^nbstrate 
and in«tf3l interconnect. yLrucLuros; 

forming u iow-K dielectric insuldl.or layer on the substrate; 

lorming a damascene opening through a thi ckness £:>orl:ioii of 
the low-K dioiocLric inKxildtor layer; 

forminy u diffusion barrier layer to line the damascene 
openi ng; 

Lhcn forminq a first seed layer over the dillu.oion barrier 
layer; 

then plasma treating the lirst seed layer with a f .i rst 

t rea tmen L plasma »a id . ... f i rst treaLmonl plc;isma formed Iro m 

•con i tit in q- e : «i .'g. ft n 1 . i ^ 1 1 ;y — o-f: plaisina source qaaes yelecLcd from the 
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group con.':s.i.ft:;linci of tarqon, nitrogen, hydrogen, and NH^; 

ttic-in forming a second siccsd layer on the liirsL seed lay«r; 

then plaiiiiia treating the second £5ced J.ayer with a second 

L rca tmen t p ]. a ^ma_t said fjecond t rea tmcn l plaama for med Croiu 

c.Oii. ' .,i -Ts-(:ifKj' ess-e nt i ally — cHr plasma source gaseMi SCiocLcd from the 
group coiisisLincj of argon, nj.lrogen, hydrogen, rjnd NH3/ 

forming a copper laye?r ovF!r the second ijood layer according 
to L-ni cciectro-chemlcriil plating (KCM?) proccsy to fill the 
damascene opening; and, 

planarizing the copper layor to form a mcLal interconnecL 
rstructu re. 

10. (original) 'J'he method oL claim 10, wherein Lh« first seed 
layer ir> deposiLod according to a deposition process ijolected 
from Llie group con si. "filing ol" CVD, IMP, SIP, and electrol.ess . 

20. (original) Tlie method of claim ly, wherein the isecond seed 
Icjyer i« deposited according to a PVn procoLJS- 
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21. (original) Tiic mathod of cTalra 18, whorcjin the first sood 
layer deposited acjcording to a PVD proce.jiiS. 

22. (oritjifial) Thc^ mftthod o£ claim 21r wherein the second r-seed 
layer is dopositiod according to a dopoisition proceM»s selected 
i'roin the group ccJiiisiwtinq of CVD, IMP, SIP, and el ectroless . 

23. (curtonLly amended) The method of claim Ifi, wherein tho first 
and i^econd plcismrii Lreatments oonaiMtL — ctsrts-crrtially a re focined ol 
plaji;ma uource qases selected from the group consist i nq of argon 
(Ar), nitrogen (N^^), hydrogen (M2) , ammonia (Nllj) , and a 
nitiroqen/hydrogen (N2/H2) mi xLuro. 

(original) The metliod of claim .18, wherein the flrMtl and 
second seed layers comprise a material selected Irom the group 
cunoisLinq of Cu, Ti, I'iN, Ta, TaN, Cr, CrN, W, and WN. 

25. (original) The method o£ claim IQ, wherein at least one ol 
the iirst and second fjecd .layers is lormed of copper or alloy 
thereof , 

26. (original) The method of claim 18, wherein the iow-K 
dielectric comprises a dielectric constant ol lens than about 
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27. (oriqiridl) The mc=;tbod oi claim 18, wherein Lho first .seed 
layer i formed liavinq ^ thickness ol about 50 Angsilrumu Lo *-jbc3ut 
300 AnqstroTtia, 

2B, (original) The method ol* cla.ini 18, wherciii the second seed 
layer is jformod havi nq a LhlcknCiSH of about 100 Anq^stroms to 
abouL 400 Anqstcoiiii.;- 

29. (oriyinai) The method of claim 18, wherein the diffusion 
barrier layer comprises a mciLerial selected from the qroup 
consisting of Ti, TiN, Ta, TaN, Cr, CrN, W, and WM. 

Claiiciii 30- A ] cancelled 

42. (prevloviJfil y preaconted) The ineLhod of claim 1, wherein both 

the fir^L and second .^JOed layers compriiic copper. 

43. (previously presented) The mcLhod of claim 18, wherein both 
the firfJl: and second weed layers comprii^e copper. 

44. (previously presented) The mcLhod of claim I, wherein the 
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in.sulcJLor layer comprises a porous low-K dielectric iriKul ator - 

45. (previously prc?sciiLcd) Thc-j method of clai.m 1.8, wherein Lho 
insulator layer compriseJEJ a poroiiii* low-K di€^lec:tr.i c insulator. 

dCv. (curreni..,! y amended) A method for forming a copper damaHCcents 
yeed layer with improved isocd layer rstep coverage Lo reduce void 
fortnaLion durinq h\CP cornprislxiy Liio i^Lopis of: 

providing a damatscene opening formed in a porou!:; insulatinq 
.T.uby LraLe; 

forming a diiiusion brirrier layer to line tho damascene 
opening; 

Lhcon forming a liriiL nefid layer on the dillui^ion barriers- 
then plasma Lreating the firsL seed layer in-situ with a 
fi.rsL Lreal-.ment plasma without depo3.1ti.ng a mL=jLerial layer, said 

first l.toaLaient plasma j o niied iroin -con>'»'i3 t i n g — e !i\ s e n L 1 .i ri±y— -ot- 

plasma source yaiscis selected from Lhe group consisting of argoii/ 
nilrogen, hydrogen, and NIlj; 
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Lhcn iorining a ;5c-}c:ond seed layer on the first 5>eed layer; 

then pla^Jina LrcaLing Lhc ijccoiid seed layer iii-:jiLu with a 
second treatment plasma wllhoul depositing a malericjl layer, said 
uccond treatment plasma formed from cong1 gtt.i ng — eoocntJally — 
playina i^ourcc gt-Ar5«f5 reelected from the qro\ip consisting of argon, 
nitrogen, hydrogen, and Nll-.t; and, 

depot^itinci copper layer on the second seed layer according 
to KCP to .till Lhc daiiifAsceno opc-sninq. 

47. (currently amended) The method of claim 46, wherein the 
first and wecoiid plasma treatments are formed from cons -3Tf?t=: 
c.ssentfT=t4-4-y — plasma £;ourco gixtios solcctGd from tho group 
coni^ii^ting of argon (Ar) , nitrogen (N;-:) , hydrogen (lb.)/ aiiunonia 
(NH.^) , and a nitrogen/hydrogen mixture, 

48. (previoLialy presented) The method of: claim 4 6, wherein tho 
porons i n^iulatiny layer comprises a low-K dielectric having a 
dielectric constant ol leys LJian abouL 3.Q. 

49. (previously proscnLcd) The method of claim 46, wherein the 
liirsL sc-2Gd layer i.fi formed having a Ltiieknosa of about 50 
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An q Strom .5 to c^bouL 300 Angstroms. 

50. (prcvioi.Ks.1 y pr*=?5c=?nted) The .method oL claim ^b, wlierf-?in tiie 
second weed lr:iyer is formed having a thickness oi aboal: 100 
Anqstrorn:.^:5 Lo about '1 00 Anqstroms. 

.':>1, (previously proyciiLod) Tiio method of claim 46, v/herei.n the 
f:irsL and £5«cond Kfied layers ate aubwlaiiLialiy oxide free prior 
to deposlLloii of t.hi} copper laty^r. 

52. (provioui:-5.1 y jd resented) The lucLhod ol claim 0 6, v/herein the 
first and i^ccond so>o?.d layers comprise copper. 
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